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157 ABSTRACT

A device for the determination of the position of lead-
ing or trailing draw-down elements which can be
shifted to operated in opposite directions 1n flat-bed
knitting machines has a single step motor for shifting the
draw-down elements, a position sensor and a switching
element movable in relation to each other and cooperat-
ing with each other, the switching element indicating a
basic position of the two draw-down elements. So that
in such a device besides the basis position of the two
draw-down elements the shifted position, i.e. which of
the two draw-down elements is in the draw-down posi-
tion, can be machine-internally determined, a second
switching element is provided, which is operationally
connected with the position sensor; the second switch-
ing element and the position sensor being movable In
relation to each other and the second switching element
being synchronously movable with the first switching
element. Furthermore, the second switching element 1s
associated with one of the two draw-down elements for
the determination of the switched position of the two
draw-down elements.

9 Claims, 2 Drawing Sheets
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DEVICE FOR DETERMINING THE POSITION OF
THE DRAW-DOWN ELEMENTS IN FLAT-BED
KNITTING MACHINES

FIELD OF THE INVENTION

The invention relates to a device for determining the
position of leading or trailing draw-down elements
which can be shifted to operate in opposite directions in
flat-bed knitting machines with a single step motor for
shifting the draw-down elements, with a position sensor
and a switching element. movable in relation to each
other and cooperating with each other, the one switch-
ing element indicating a basic position of the two draw-

down elements.

BACKGROUND OF THE INVENTION

In such a device known from German Laid-open
Application No. DE-OS 32 45 230 a single switching
element, provided as a shift finger, is connected with
the drive shaft of the step motor via a graduated collar,
the graduated collar being surrounded by a fixed disk
having a vernier scale. The rotating shift finger extends
through a U-shaped position sensor, the device being set
such that in the basic position of the two draw-down
elements the leading edge of the shift finger crosses the
working line of the position sensor and that in this posi-
tion the zero point of the graduated collar overlies the
zero point of the vernier scale. With this device it 1s
possible to record the basic position of the draw-down
elements during each shifting movement to compare it
with the position of the two scales so that changes can
be recorded. However, the exact recordation of the
basic position of the draw-down elements depends on
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the permissible tolerances and the permissible play of 35

the gear transmission between the step motor and the
draw-down elements. Even though it is possible to re-
cord with this known device the opposite shifting of the
two draw-down elements from the one direction to the

other during lift reversal of the carriage at random 40

places on the needle butt or butts, the known device 1s
not capable of automatically or machine-internally de-

termining, for example during an unforeseen outage of

the machine after reactivation, which one of the draw-
down elements is now in the draw-down position and
which one is in the alignment position, i.e., in a position
where the head of the needle is in alignment with the
knock-over edge of the comb. This can only be read off
from the two scales by the operator of the flat-bed knit-
ting machine.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
device of the type described above by means of which
it is possible to determine machine-internally, besides
the basic position of the two draw-down elements, also
the shifted position, i.e., which of the two draw-down
elements is in the draw-down posttion.

This object is attained in a device of the type de-
scribed by means of two switching elements and a post-
tion sensor. Both switching elements are movable in
synchronism with one switching element indicating the
basic position of the draw-down elements and the other
switching element indicating the shifted position of the
two draw-down elements.

Because the second switching element signals, de-
pending on whether it is being touched by the position
sensor or not, which of the two draw-down position, it
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2

can be determined internally in the machine in what
direction the step motor must be operated for increasing
or decreasing the tightness of the loops or for reversing
the lift. If, for example, an interruption should occur
during operation of the flat-bed knitting machine, the
machine can, after reactivation, easily determine on its
own which one of the draw-down elements is in the
draw-down position, from which the respective lift
direction of the carriage can be determined. This deter-
mination of the position can take place additionally to
the determination of the basic position of the two draw-
down elements. It is also possible by the combination of
the two switching elements to equalize the lag of the
rotor of the motor with respect to the magnetic field
when only one phase of a multi-phase motor 1s used,
since only the position after the final oscillation 1s of
importance.

To account for tolerances and possible play in the
device it is expedient for the two switching elements
practically to overlap each other over a partial area.

In the device accordingly to German Laid-open Ap-
plication No. DE-OS 32 34 230 a rack and pinton con-
nection between the step motor and the draw-down
elements is used such that each draw-down element has
its own associated pinion, which two pinions act on the
respective draw-down element to move 1t into the
draw-down position. The device of a position sensor
and switch finger is away from this rack and pinion
connection, i.e., it is provided on the end away from the
step motor. In contrast to this a simpler and less expen-
sive device with only a single rack is provided in an
exemplary embodiment of the present invention in that
the movement of the draw-down elements 1s caused by
the reciprocal movement of a single rack to which the
second switching element is rigidly coupled, the second
switching element having a length corresponding to a
partial length of the rack, and in that the first switching
element is fixed against rotation with the drive shaft of
the step motor in the area of the pinion. By means of this
step it has further become possible that the two switch-
ing elements can be brought close to each other and
associated with a single position sensor. Because the
second switching element only extends across part of
the length of the rack of the position sensor can deter-
mine which of the two draw-down elements 1s in the
draw-down position by the presence or absence of the
second switching element.

By providing the first switching element in the shape
of a disk and as a circular segment, and the second
switching element in the shape of a rectangular plate so
that the disk and plate overlap in the position which
determines the basic position of the draw-down ele-
ments, it becomes possible that by simple but different
basic movements of the two switching elements their
overlapping is only possible in a certain desired area.

The area of overlap of the first and second switching
elements is greater than the maximum play of the rack
and pinion linkage and maximally permissible tolerance.
This makes it possible to compensate for tolerances in
the device and for the play present in the rack and
pinion connection.

The rack is rigidly connected with a link plate with
which guide elements of the draw-down elements inter-
act. As a result the rack acts directly in a simple manner
on a cam by means of which the draw-down elements
can be shifted in oppostion to each other.
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Further details of the invention can be seen in the
subsequent description in which the invention is de-
scribed and explained in detail in means of the exem-
plary embodiment shown in the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic longitudinal section of a device
for determining the position of the draw-down elements
according to a preferred exemplary embodiment of the
present invention, |

FIG. 2 is a section line II—II of FIG. 1, however,
without the underlying parts of the cam carriage, and

FIG. 3 is a top view along the line II—II of FIG. 1.

DETAILED DESCRIPTION OF THE
'PREFERRED EMBODIMENT

The device 11 accordingly to the present invention is
intended for determining not only the zero or basic
position of opposing, adjustable pairs of draw-down
elements, one of the elements comprising a leading and
the other a trailing casting-off element 12, 13 in a cam
carriage 14 of a flat-bed knitting machine, but also to
determine which of the two draw-down elements 12, 13
of each pair is in the draw-down position and which
remains in the alignment, i.e., in the basic position.

In accordance with FIG. 3, which shows a top view
of a cam carriage 14 below a cover plate 16 (FIG. 1),
the draw-down elements 12 and 13 are disposed sym-
metrically with respect to a center line 17 opposing
each other in the form of a V. The draw-down elements
12, 13 have a top plate 18 and a bottom plate 19 having
respective needle butt tracks 23, 24 for the needles,
between which a guide strip 26 is disposed which is
movably guided in an oblique slit 21 of the cam carriage
14 and moves back and forth, i.e., reciprocates, in the
direction of the double arrows A or B. The draw-down
elements 12, 13 as a whole are pre-stressed by a tension
spring 28, one end of which is fastened in place and the
other on the top plate 18 and which retracts the draw-
down elements 12, 13 into the alignment position (FIG.
1). |
The reciprocating movement of the draw-down ele-
ments 12, 13 1s accomplished by means of a horizontally,
1.e., in the direction of the double arrow C, moveable
link plate 31 disposed above the draw-down elements
12, 13 and movably guided back and forth between two
fixed parallel strips 32, 33. On its underside 34 oriented
towards and abutting the top plate 18 of the casting-off
elements 12, 13, the link plate 31 is provided with cam
36, shown in FIG. 3, which is approximately V-shaped
and provided with a central horizontal branch and two
lateral horizontal branches. A link block 37, for example
in the form of a roller bearing, is guided in this cam 36
which is fixed protruding from the opposite surface of
the top plate 18. Thus, by means of a reciprocating
movement of the link plate 31 in accordance with the
double arrow C, of the draw-down elements 12, 13 can
be moved in the direction of the double arrow A or B,
while the other of the draw-down elements 12, 13 can
be moved in the opposite direction or remains at the
comb level.

'To move the link plate 31, it is fixedly connected with
a rack 41 extending in the direction of the double arrow
C. The rack 41 disposed on the side of the link plate 31
oriented away from the draw-down elements 12, 13
meshes with a pinion 42 fixed against relative rotation
on the drive shaft 43 of a drive motor, preferably of a
step motor 44. The step motor 44 is fixed on the cover
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4

plate 16 of the cam carriage 14 on the above described
longitudinal center line 17 so that a drive shaft 43 pene-
trates the cover plate 16 or an inserted element of the
cover plate. The step motor 44 serves to drive the link
plate 31 and thereby both draw-down elements 12, 13
such that during rotation of the shaft 43 and thereby of
the pinion 42 in one or the other rotational direction, the
rack 41 moves in one or the other longitudinal direction
in accordance with the double arrow C.

Furthermore, a first switching element 46 of the posi-
tion determining device 11 is fixed against rotation on
the drive shaft 43 of the step motor 44 between a pinion
42 and the cover plate 16. The first switching element
46 is a disc in the form of a circular segment having a
collar 47 fixed against rotation on the shaft 43 and a slim
pointer or indicator 48 in the shape of a circular seg-

“ment which can enter the slit 49 of a U-shaped position

sensor 51 of the position determining device 11. The
position sensor 51, preferably of the optical-electrical
type which, however, can also be of the inductive,
capacitative type or the like, is fixed in place on the
cover plate 16 or its inserted element on the cam car-
riage 14. The arrangement is such that the first switch-
ing element 46 with its pointer 48 is disposed immedi-
ately above the upper side of the rack 41 and the posi-
tion sensor 51 is disposed with its horizontally extend-
Ing slit 49, open towards the switching element 46, near
the rack 41. Additionally, in this way the unit contain-
ing the step motor 44, the pinion 42 and the switching
element 46 can be interchanged without problems.

As can also be seen in the schematic view of FIG. 2,
a second switching element 52 is disposed on the rack 41
having the shape of a rectangular plate 53 the maximum
length of which corresponds to half the length, prefera-
bly a little less than half the length of the rack 41. How-
ever, according to FIGS. 1 and 2, the thin plate 53 is
wider and the rack 41. The arrangement is such that the
second switching element 52 is disposed near the first
switching element 46 and parallel to it, the part 54 of the
plate 53 extending beyond the edge of the rack 41 end-
ing 1n about the same alignment as the free front edge of
the pointer or indicator 48 of the first switching element
46, so that both switching elements 46 and 52 can enter
the slit 49 of the position sensor 51 to the same depth.

In accordance with FIG. 2, in this exemplary embodi-
ment the second switching element 52 is disposed on the
right part of the rack 41 which is in a basic position in
accordance with FIG. 3, the plate 53 extending from
the respective end of the rack 41 to a small distance
away from the position sensor 51. The pointer 48 of the
first switching element 46 is disposed in a basic position
such that its front edge 56, oriented away from the
second switching element 52, lies in the plane 57 extend-
ing vertically thereto. of the light beam of the position
sensor 31 and therefore is just touched by it. If the drive
shaft 43 of the step motor 44 turns in the direction of the
arrow D, the first switching element 46 turns to the left
through the position sensor 51, the rack 41 with the
second switching element 52 moving towards the left in
the horizontal direction and the second switching ele-
ment 52 arriving in the slit 49 of the position sensor 51.
Since the width of the pointer 48 of the first switching
element 46 is selected such that in the basic position the
pointer 48 and the plate 53 of the two switching ele-
ments partially overlap, nothing changes in the signal
emitted by the position sensor 51 after the position sen-
sor 51 has detected the front edge 56 of the first switch-
ing element 46. During this movement the trailing
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draw-down element 12 is brought into certain predeter-
mined draw-down position which depends on the
amount of rotation or the number of steps of the step
motor 44 in the direction of the arrow D. Even with

6
What is claimed is:
1. A device for determining the position of leading or
trailing draw-down elements of flat-bed limiting ma-
chines, said draw-down elements being shiftable to op-

maximum rotation, i.e., to the end stop 58 indicated in 5 erate in opposite directions, said device comprising:

FIG. 2, the plate 53 of the second switching element 52
remains in the slit 49 of the position sensor 51, so that
the same signal continues to be emitted by the position
sensor 51. With this emitted signal is correlated the fact
that the draw-down element 12 has been brought into
the draw-down position while the draw-down element
13 remains at the comb level. It a reversal of the car-
riage now takes place the two draw-down elements 12,
13, must again be shifted in the opposite direction so
that the draw-down element 12 which now leads 1s
brought into the basic position and the now trailing
draw-down element 13 is brought into the draw-down
position. Therefore the step motor 44 is turned against
the direction of the arrow D and the position sensor 31
determines, when it senses the front edge 1s turned out
the plane 57, because of this change in signal that the
casting-off elements 12, 13 are in their basic position or
just have passed through it. If the step motor 44 1s fur-
ther turned in a direction against the arrow D, none of
the switching elements 46, 52 are sensed by the position
sensor 51 emits a signal opposite to one emitted during
the previous state, with which signal is correlated that
fact that now the draw-down element 12 is in the basic
position (comb level). This emitted signal does not
change across the entire shifting area (up to the other
stop 59) of the draw-down position of the draw-down
element 13.

In other words, with the aid of the first switching
element 46, during each shift or return of the draw-
down element 12 and/or 13, the reaching of their basic
position is determined by means of the change of the
signal emitted by the position sensor 51. It is further-
more determined which of the two draw-down ele-
ments 12 or 13 are in the draw-down position or at the
comb level in accordance with the fact sensed by the
position sensor 51 whether the second switching ele-
ment 52 is in the range of the position sensor 51 or not
within its range. It is to be understood that these signals
or signal changes are processed in a CPU unit or the
like. Thus it is necessary to access predetermined refer-
ences marks during the rotation of the step motor 44,
especially since the step motor 44 is capable of making
more than one revolution, namely amost two revolu-
tions. Furthermore the degree of overlap of the first and
second switching element 46, 52 is selected such that the
unavoidable play in the rack and pinion connecting
linkage and other tolerances in the device are compen-
sated for or do not have an effect on the determination
of the basic position.

It is further to be understood that the above described
exemplary embodiment of the invention has been given
by way of example only and that further variants and
improvements are possible within the scope of the in-
vention.
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a single step motor for shifting the draw-down ele-

ments; |

a position sensor for sensing the position of the draw-
down elements:

a first switching element movable relative to the posi-
tion sensor and operatively associated therewith,
said first switching element serving to indicate a
basic for each of the draw-down elements;

a second switching element movable by said drive
means in synchronism with the first switching ele-
ment and relative to the positive sensor with which
it is operatively associated with one of the draw-
down elements and serving to indicate the shifted
position of the draw-down elements relative to the
basic position.

2. The device as defined in claim 1, wherein said step
motor makes more than one revolution for a displace-
ment of the switching elements between their two end
positions.

3. The device as defined in claim 1, wherein said step
motor makes nearly two revolutions for a displacement
of the switching elements between their two end posi-
tions.

4. The device as defined in claim 1, wherein both
switching elements partially overlap during operation.

5. The device as defined in claim 1, wherein said drive
means comprise a rack and pinion linkage which is
reciprocated by said motor, wherein said second
switching element is rigidly coupled to said rack, said
second switching element having a length correspond-
ing to a partial length of aid rack, and wherein the first
switching element is fixed against rotation to the drive
shaft of said step motor in the area of the pinion.

6. The device as defined in claim 5, further compris-
ing:

a link plate and guide element provided for each
draw-down element wherein the rack is rigidly
connected to each link plate.

7. The device as defined in claim 5, further compris-

ing:

a cover plate for said switching elements, wherein
said step motor, said first switching element and
said pinion are disposed at the front of the cover
plate so as to be easily interchangeable.

8. The device as defined in claim 3, wherein the first
switching element comprises a disk in the form of a
circular segment and the second switching element
comprises a rectangular plate overlap in the position
determining said basic position.

9. The device as defined in claim 8, wherein the area
of overlap of the disk and plate is greater than the maxi-
mum play of the rack and pinion linkage and its maxi-

mum permissible tolerance.
* % * % %
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CERTIFICATE OF CORRECTION

PATENT NO. : 4,774,818
DATED - October 4, 1988

INVENTOR(S) : Jurgen Ploppa, Franz Schmid, Hans-Gunter Haltenhof

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Claim 1, column 6, line 3, "limiting" should be changed to -- knitting --;
and

line 13, between "basic" and "for" insert -- position --.
Claim 5, colummn 6, line 36, '"aid" should be changed to —-- said --.

Claim 8, column 6, line 53, between "plate" and "overlap" insert --,
and wherein the disk and plate --.
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